Background: Alkaline material ingestions can cause a wide variety of injuries, ranging from mild to fatal. Cement is an alkaline agent and can lead to abrasions, allergic dermatitis, and chemical burns. There are very few case reports of cement ingestion in the literature. The gold standard for assessing the extent of injury after cement ingestionis via an esophagogastroduodenoscopy (EGD) within 12-24h. However, there have been no reports to date on the necessity of early endoscopic intervention in cement ingestions. Here, we report a case of cement ingestion not requiring endoscopic interventions.
Introduction
Caustic ingestions can cause a wide variety of injuries, ranging from mild to fatal [1] . The vast majority of ingestions occurs in the pediatric population, and is accidental in nature [2] . Unfortunately, caustic ingestions in adults areusually intentional and often associated with suicide attempts; the resultant injuries tend to be more severe than accidental caustic ingestion [3, 4] . The extent of tissue injury depends on the concentration of corrosive agent, the pH of the substance, premorbid state of tissue, contact duration, and amount of substance ingested [5] .
Alkaline material account for most cases of caustic ingestions in western countries [5] . Typically, alkaline agents are found in cleaning agents such as bleaches, detergents, and drain openers [6] . Most typical cleaners have a pH of 10.8 to 11.4 which can produce mild irritation to the mucosa of the gastrointestinal (GI) tract, and are associated with an increased long term risk of strictures [6] . Alkaline agents with a pH greater than 12 can result in liquefaction necrosis and cause such effects as esophageal perforation [6] .
Cement is an alkaline agent. Exposure to cementcan lead to abrasions, allergic dermatitis, and chemical burns [7, 8] . There are very few accounts of cement ingestion in the literature [9] [10] [11] . The gold standard for assessing the extent of injury after ingestion is via an esophagogastroduodenoscopy (EGD) within 12 to 24 hours post ingestion [12] . However, there have been no reports to date on the necessity of early endoscopic intervention in cement ingestions.
Case Report
Here, we report a case of cement ingestion not requiring endoscopic interventions.
A 49-year-old woman was admitted after a suicide attempt. The patient was found by her family with an opened container of cement powder next to her, which she admitted to ingesting an indeterminate amount. Apart from cement powder around her mouth and superficial cuts on her wrists, her physical exam was unremarkable. She had a leukocytosis of 23 × 10 9 /L, however her hemoglobin was at her baseline of 143 g/L and platelets were 253 × 10 9 /L. The toxicology screen for alcohol, salicylates, and acetaminophen were negative. The anion and osmolar gap were both within normal limits.The serumlactate level was normal, and creatinine was slightly elevated (136 umol/L) secondary to dehydration. A chest radiograph appeared unchanged from baseline. She also had a normal computed tomography (CT) of the brain and abdominal radiograph at time of presentation.
The regional Poison Control Centre recommended an EGD to rule out caustic injury to the esophagus and stomach. This revealed erythematous mucosa with superficialabrasions in the stomach, grade 1A esophagitis, and copious amounts of grey-brown sludgelike material in the stomach consistent with appearance of the cement product ( Figure 1A , Figure 1B and Figure 1C ). We avoided suctioning the cement material or irrigation with water. The patient was admitted to the ward for observation. She was treated inpatient treatment for suicidality and psychotic depression. She did not develop bowel obstruction or perforation, and continued to have normal bowel movements throughout the hospital stay. She was eventually discharged home.
Discussion
Cement is a widely accessible substance. When it is mixed with water, the base of tri-calcium silicate rapidly reacts to release calcium ions, hydroxide ions (causing the pH to rise to 12 or greater), and a large amount of heat [13, 14] . The negative sequela of cement-induced topical burns has been well documented in the literature [15] [16] [17] [18] . For example, in a case series study, it was found that cement-induce thermal burns can result in full thickness burns that required surgical intervention [17] . However, there has been very little documentation on cement ingestion, and thus, no standard of care has been established.
A previous report by Visvanathan, et al. included six case studies. In this case series, both a 20-year-old patient and a 31-year-old patient had to ultimately have a formal gastrotomy to remove bezoars. The amount of cement each patient ingested was undetermined, however both patients had a radiopaque oval mass in the stomach detected on an upright chest radiograph. None of the remaining four patients had an opacity on their radiographs and ultimately none needed surgery. Visvanathan and colleagues suggested a gastric lavage be performed within three hours of ingestion to allow for dilution of cement and prevention of solidifications [10] . However, given the reaction of cement with water, as described above, lavage with water may induce further injuries.
supportively by initially making her nil per os and by placing her ona proton pump inhibitor (PPI). She also had serial daily abdominal radiographs and physical examination to monitor for obstruction.
A repeat EGD four days later showed short scabs in a linear configuration along the greater curvature of the stomach in keeping with the abrasions seen on the previous EGD and friable esophageal mucosa consistent with caustic injury (Figure 2A and Figure 2B ). There were no remnants of cement observed. The patient continued A recent paper introduced a case where an 83-year-old patient had a seven centimeter hyperdense material noted on CT after an intentional cement ingestion of an unknown amount. They were able to remove the collection of cement by endoscopy, as well as other remaining cement, and the patient made a full recovery [11] . This approach seems appropriate to prevent bezoar formation that will require surgical removal.
The remaining case of a 46-year-old who attempted suicide by ingesting mouthfuls of cement in the literature also performed an EGD but no interventions were required [9] . Given that our patient also lacked any major complications, we suggest that while there is potential for serious injury, there is also a possibility of a benign outcome with cement ingestion. Therefore, cases of cement ingestion should be treated as corrosive ingestion, early endoscopy is required for risk stratification, frequent surveillance and clinical monitoring, and in some cases endoscopic or surgical removal of solid material maybe required. More case series are required to help inform clinical practice.
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